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ABSTRACT 


Introduction: Acute Respiratory Distress Syndrome (ARDS) is a common finding among 
pediatric and adult patient populations [1]. ARDS-related mortality remains high and is associated 
with prolonged hospital Length of Stay (LOS) and multiple ventilator days. Studies have sought to 
predict whether certain risk factors can be associated with ARDS development and mortality. It 
remains to be established whether a strong association exists between ARDS patient demographic 
characteristics, hospital LOS and overall ARDS-related mortality [4]. 


Methods: A retrospective analysis of Electronic Health Record (EHR) data identified 595 
adult subjects that received an ARDS diagnosis: ICD-9: 518.82, ICD-10: J96.00 or J80 annotation. 
The analysis spanned a 30-month period, evaluating subjects by age, gender, race, BMI, LOS, and 
mortality. 


Results: The majority of subjects were admitted through the Emergency Department (408: 
68.6%) and were followed by Internal Medicine (137: 23%) or Trauma service (117: 19.7%). A 
significant portion of subjects expired (130: 21.8%), but a majority were discharged to home care 
(212: 35.6%). A binomial logistic regression was performed to identify whether a prevalence or 
risk ratio could be identified between subject demographics and either LOS or mortality. LOS in 
days was associated with an increased likelihood of mortality (1.055), and age at admission was 
associated with a reduction in the likelihood of mortality (0.986). 


Conclusions: No statistically significant predictor of mortality was identified among subject 
demographic variables. The findings did suggest that mortality in subjects was higher with longer 
hospital LOS, lower overall in younger subjects, and inversely related to BMI. 


INTRODUCTION 


Acute Respiratory Distress Syndrome (ARDS) is a common finding among a 
broad spectrum of patients in both pediatric and adult populations [1]. This clinical 
condition manifests as a result of various pulmonary and extrapulmonary disease 
[2] with a high prevalence of mechanical ventilation requirement [1,3] and common 
persistent negative effects in survivors [4]. To date, ARDS-related mortality 
remains high [5] with the associated clinical course resulting in a prolonged hospital 
Length of Stay (LOS) including multiple days spent in the Intensive Care Unit (ICU) 
[3]. Certain ARDS phenotypes and endotypes have been identified but the current 
understanding of causal determinants remains incomplete [6,7]. 


ARDS remains a challenge to treat and accounts for 1 of 10 ICU patients and 
roughly 40% of hospital-related deaths [8]. Risk factors such as transfusion, 
trauma, and advanced age have been associated with an increase in ARDS-related 
death [9,10]. Although various ARDS-predisposing conditions have long been 
established, there is high variability in ventilator management strategies during 
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ARDS treatment which make outcomes difficult to correlate 
with demographics [8,11]. 


Emerging research has suggested that higher BMI is 
associated with increased LOS but decreased mortality for 
patients with ARDS [12,13]. However, recent findings indicate 
that COVID-19 related deaths are more prevalent in patients 
with higher BMI [14] and that obesity should be considered 
an independent risk factor for mortality in patients with 
COVID-19 [15]. Obesity has been also linked to increased 
incidence of hospital admission in younger patients [16]. 


Studies reveal a significant portion of ARDS survivors 
require post-discharge follow-up hospitalization and other 
chronic treatments [17] and have sought to predict whether 
certain risk factors can be associated with ARDS development 
and higher mortality. Certain studies have suggested that 
higher ARDS associated mortality rates are observed in older 
subjects of non-white and non-black race [18] and that ARDS 
management and outcomes may vary according to gender 
[11]. It remains to be established whether a strong association 
exists between ARDS patient demographic characteristics, 
hospital LOS and overall ARDS-related mortality [8]. This 
study sought to identify whether certain associations exist 
between particular demographics, ARDS incidence, LOS, 
and ARDS-related mortality and if a known variable placed a 
patient at higher risk for ARDS development, increased LOS, 
or mortality. 


METHODS 


After obtaining Institutional Review Board approval, a 
retrospective analysis of the Electronic Health Record (EHR) 
was performed in July 2018 at alarge academic medical center 
to identify all adult patients that received an ARDS diagnosis. 
All adult subjects that were assigned an International 
Classification of Diseases (ICD) code ICD-9: 518.82 or ICD- 
10: J96.00 or J80 EHR denotation were included. Although of 
interest, there was no evaluation of the nuances of decision- 
making related to the ICU care subjects received. The analysis 
spanned a 30-month period, identifying 595 total subjects 
among all available ICUs. All raw data was compiled into a 
database where available variables for age, gender, race, 
BMI, LOS, and in-hospital mortality were evaluated. 


RESULTS 


Data analysis was performed by Statistical Package 
for Social Sciences (SPSS) version 24 and Microsoft Excel. 
Descriptive statistics are reported in table 1. The majority 
of subjects were male (335/592: 56.3%), admitted through 
the Emergency Department (408/595; 68.6%), Medical ICU 
(51/595; 8.6%), and Neuro ICU (37/595; 6.2%), and were 
followed by Internal Medicine (137/595; 23%), Trauma 
(117/595; 19.7%), or Medical ICU service (95/595; 16%). A 
significant portion of subjects expired (130/595; 21.8%), 
although mortality rate for this study was lower than overall 
ARDS-related mortality trends of recent years [5]. The 


Table 1: ARDS Subject Demographics. 


average LOS was 13.4 days with most survivors discharged to 
homecare (212/595; 35.6%). 


A binomial logistic regression was performed to identify 
whether a prevalence or risk ratio could be identified between 
subject demographics and either LOS or mortality. The 
logistic regression model was statistically significant (X?(6) 
= 55.139, p < .001) and explained 13.9% (Nagelkerke R) of the 
variance in mortality outcome, correctly classifying 77.9% 
of the cases. LOS in days was associated with an increased 
likelihood of mortality (1.055); however, age at admission 
was associated with a reduction in likelihood of mortality 
(0.986). 


No statistically significant predictor of mortality was 
identified among subject demographic variables. The 
findings did suggest that mortality in subjects with ARDS 
is higher with longer hospital length of stay. Mortality rate 
was lower in younger subjects and found inversely related 
to BMI. 


DISCUSSION 


This study sought to identify associations between 
ARDS patient demographics, hospital LOS and mortality 
in subjects from a single center within a fixed time frame. 
It was not possible to verify the exact criteria used by each 
provider that determined the ARDS diagnosis, and although 
ARDS diagnosis for each subject was input sometime during 
the visit, it was not possible to identify the exact time of 
diagnosis. A patient’s LOS may have been interrupted or 
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Figure 1 BMI and hospital LOS. 
LOS-Length of Stay 
BMI-Body Mass Index = Weight (Ibs) / Height2 (in) x 703 





altered due to various protocol unrelated to clinical care (i.e. 
transfer due to insurance/reimbursement criteria). Certain 
confounding variables were not necessarily addressed 
such as pre-existing conditions and other comorbidities. 
Although of interest, mechanical ventilation strategies and 
settings were not evaluated. 


Only the most prevalent categories were reported based 
upon the initial EHR extraction report, and categorical 
variables reported as available. The area to which subjects 
were admitted, cared for, and discharged was highly 
variable. Although of interest, the particular ICU of care was 
not correlated to ARDS diagnosis or management as actual 
ARDS diagnosis date was difficult to identify. 


An emerging body of research suggests that a lower BMI 
may be independently associated with overall increased risk 
of mortality, but ICU patients with higher BMI may have 
greater survival rates [12,19]. Our study did not identify BMI 
as a Statistically significant predictor of mortality. However, 
BMI was inversely related to mortality rate with lower BMI 
associated with highest mortality and higher BMI associated 
with lowest mortality. Furthermore, our study suggested 
that LOS was greater in subjects with a higher BMI (Figure 1) 
although these subjects had a lower mortality rate. 


The so-called “obesity paradox” implies that higher BMI 
is an independent risk factor for ARDS development, but 
better outcomes are observed in patients with higher BMI 
compared to normal BMI [12]. It is well known that obesity 
is a pro-inflammatory condition with potential negative 
impact on lung function due to cytokine mediation [20], 
but there remains inquiry surrounding whether higher BMI 
may positively impact the long-term outcomes in patients 


LOS days (calc) 


with ARDS. Future studies are needed to further elucidate 
particular patient demographics linked to ARDS incidence, 
Hospital Length of Stay, and Mortality. 


There is ongoing research to evaluate the implications of 
obesity within the context of COVID-19. A systematic review 
by Yang, et al. [21] identified a greater severity of COVID-19 
in patients with higher BMI, and a recent systematic review 
by Popkin, et al. [22] revealed that obesity placed patients 
at higher risk for development of COVID-19 with increased 
hospitalization, ICU admission, and overall mortality. As the 
COVID-19 pandemic persists, ARDS and COVID-19 induced 
respiratory failure may be difficult to differentiate and the 
clinical management strategies for each variable [23]. There 
is a possibility that the obesity paradox is not observed in 
patients with COVID-19, but research is ongoing. 
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